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U. S. NUCLEAR REGULATORY COMMISSION
REGION V

EXAMINATION REPORT

Examination Report No.: 50-397/OL-88-02

Facility Licensee: 'Washington Nuclear Project, WNP-2

Facility,Docket No.: 50-397

Facility License No.: NPF-21

. Examinations administered at Washington Nuclear Project, WNP-2, Richland,
Washington

Chief Examiner:
omas . ea ows

Approved by:

ir/F/w
P'te

sgne

ii 86
o . 1n, C le , perat>ons ection a e cygne

~Snmmar:

Operating examinations were administered to four (4) Senior Reactor
Operator (SRO) candidates on September 21 and September 22, 1988. Their
written examination was administered on October 4, 1988. All candidates

'assed their examinations and passed overall.



REPORT DETAILS

Examiners
/

Thomas Meadows, RV, Chief Examiner
Dave Hills, RIII
Nick Conicella, RI (Observer)
Rich Miller, SONALYST Inc.
Colin Carroll, SONALYST Inc.

Persons Attendin the Exit Meetin

Thomas Meadows, RV, Chief. Examiner
Chris Powers, Plant Manager.
Bruce Darling, Principal Training Specialist

Persons Attendin the Written Examination Review

Thomas Meadows, RV, Chief Examiner
Roger Corcoran, Staff Assistant to Plant Manager
Mark Westergren, Supervisor License Operator Training
G. Smith, Senior Training Specialist
Gene Fisher, Senior Training Specialist
John Perry, Senior Training Specialist

Written Examination and Facilit Review

The written examination was administered at the licensee's EOF on
October 4, 1988. All of the operator candidates passed this
examination.

At the conclusion of this examination the Chief Examiner met with
the licensee staff listed in paragraph 3 (above) to review the
examination answer key. The licensee was presented with an "as
given" master copy of the examination. All licensee concerns
generated during this review were resolved with the Chief Examiner,
and the answer key was finalized. Subsequently, no formal review
comments were necessary, as attested by the licensee's documentation
letter to the Region (Attachment A).

0 eratin Examinations

The simulator portion of the operating examination was administered
on September 21, 1988. The oral portion of the operating examination
was administered on September 22, 1988. No generic training
weaknesses were detected by the examination team during this period.
All of the candidates passed the operating portion of their
examinations.



'he Simulator continues to display fidelity limitations identified
by the Region. These problems are documented on Attachment B,
"Simulation Facility Fidelity Report".

Because of the Region's concern about the Simulator in it's capacity
as an examining tool, the Chief Examiner pre-validated the fidelity
of this examination's scenarios on September 20, 1988, in advance
of the operating examinations. A joint team of NRC, and licensee
training and operations staff members participated in this effort.
Examination security was maintained, and is documented in Attachment B.

On September 23, 1988 the Chief Examiner met with representatives
of the licensee's staff to discuss the examination.



ATTACHMENT 8

SIMULATION FACILITY FIDELITY REPORT

Facility Licensee: WNP-2

Facility Licensee Docket No.: 50-397

Facility Licensee No.: NPF-21

Operating Tests administered at: WNP-2, Richland, Washington

Operating Tests Given On: 9/21/88 - 9/22/88

The specific problems and associated events are documented to ensure that
discrepancies between the simulation facility and the reference plant
performance are clearly evaluated. The simulator was evaluated as adequate
to run NRC examination scenarios. This was possible only after extensive
simulator, scenario validation was conducted jointly by the NRC, and the
licensee's operations and training departments on September 20, 1988.
Examination security was maintained by the Chief Examiner, and documented
with the attached "Exam Security Agreements". These were signed by the
licensee personnel involved in the scenario validation. Attached is the
list of the significant simulator fidelity problems identified by the region.



SIGNIFICANT WNP-2 SIMULATOR FIDELITY PROBLEMS

1. RFP minimum flow valve controls works backwards (open/close).

2. When I/O ECCS (RCIC, LPCS, RHR, etc.) injection valves- close,
injection flow is still modeled by the program (flow will still
indicate, etc.).

3. RR pump motor high .temperature alarms spuriously.

4. RR seal failures do not reflect 100Ã failures adequately.

5. RR pump suction valve I/O shut will not clear during running scenario.

7. Condensate booster pump discharge pressure too high - 800 psig
(should be around 650 psig). This causes operators to prematurely
isolate feed upon a reactor scram.

8. Off Gas recombiner low temperature alarms spuriously.

9. ,ATWAS - no hydraulic failures available.

10. Containment HYAC Div 1 Trouble alarms spuriously.

11. Containment Atmosphere Control Div-2 alarms spuriously.

12. Decay heat modeling inaccurate (sometimes during a significant runback
the bypass valves will not open).

13. Modeling of RPV level and pressure response at low power/flow
conditions is inaccurate.

14. SRY simmering malfunctions do not exist.

15. Narrow Range RPV pressure malfunctions don't work.

16. RMCS will allow operator to select more than one(l) control rod at
a time (spurious).

17. Dry Well temperature and pressure do not increase properly as apart
of a LOCA or steam leak malfunction.

18. DEH (EHC) requires the operator to set in 125 MWe in order to
achieve 71 MWe indicated power.

20. All process rad monitors will only fail upscale - 100%.

21. MSIV's stay open during a gross fuel failure.



22. LPRN String back paneling is labeled incorrectly.

23. Rod drift capability is not integrated into a CRD flow control valve
failed open event.

24. Condensate F/D effluent conductivity is higher than the hotwell's.

25. Very limited BOP heater/drain malfunctions available (heater
failures, MSR failures, etc...).

26. LPCS minimum flow valve works erratically and exceeds technical
specification stroke times.



EXAM SECURITY AGREEMENT

rsn arne
agree that I will not knowingly divulge any information

concerning the replacement examination scheduled for September 21, 1988,to
any unauthorized persons. I understand that I am not to participate in any
instruction involving those operators or senior operators scheduled to be

examined.

signature Dat



EXAM SECURITY AGREEMENT
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concerning the replacement examination scheduled for September 21, 1988 to
any unauthorized persons. I understand that I am not to participate in any
instruction involving those operators or senior operators scheduled to be
examined.
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EXAM SECURITY AGREEMENT

\

I W(94+AoFagree that I will not knowingly divulge any information
r>nt arne

concerning the replacement examination scheduled for. September 21, 1988 to
any unauthorized persons. I understand that I am not to participate in any
instruction involving those operators or senior operators scheduled to be
examined.

ignat e ate



Oe! ISSION
XAMINATISENIOR REACTOR OPERATOR LICENSE E ON

INSTRUCTIONS TO CANDIDATE:

Facility: wNP-2
Reactor Type:
Date Administere : cto r 4 19
Examine~:
Candidate:

Use separate paper for the answers. 'Write answers on one side ~onl . Staple
question sheet on top of the answer sheets. Points for each question are indi-
cated in parentheses after the question. The passing grade requires at least
70K in each category and a final grade of at .least 80K. Examination papers
will be picked up six (6) hours 'after the examination starts.

z.S- <
z/z3

z+.zx

77

Category X of Candidate's
Value Total Score

z~-i<.~

X of
Category
Value Cate or

5. Theory of Nuclear
Power Plant Operation,
Fluids, and Thermo-
dynamics

6. Plant Systems Design,
. Control, and

Instrumentation

7. Procedures - Normal,
Abnormal, Emergency,
and Radiological
Control

8. Administrative Pro-
cedures, Conditions,
and Limitations

Totals

All work done on this examination is my own, I have neither given nor received
aid.

an > ate s signature



ES-201-1
Enclosure 2

ATTACHMENT 1 (continued)

Enclosure 2

REQUIREMENTS FOR AOMINISTRATION OF bfRITTEN EXAMINATIONS

l. A s>ngle room shall be provided for completing the wiittcn examination.
e ocation of this room and supporting restroom facilities shall be such

as o prevent contact with all other facility and/or contractor personnel
during the duration of the written examination. If necessary, the facilit
should make arrangements for the use'of a suitable room at a local school,

the licensee.
motel, or other building. Obtaining this room is the respon b'lit fsl 1 yo

2.

3.

Hsnsmum spacing is required to ensure examination integrity as determined
y e chief examiner. Minimum spacing should be one candidate per table,

with a 3"ft space between tables. No wall'charts, models, and/or other
training materials shall be present in the examination room.

Suitable arrangements shall be made by the facility if the candidates are
to'ave lunch, coffee, or other refreshments. These arrangements shall
comply with Item 1 above. These arrangements sha11 be reviewed b th
examiner and/or proctor.

The facility staff, shall be provided a copy of the written examination and
answer key after the last candidate has completed and handed in his written
examination. The facility staff shall then have five working days 'to pro-
v de formal written comments with supporting documentation on the examina-

on and answer key to the chief examiner or to the regional office section

5. The facility licensee shall provide pads of 8-1/2 b 11 i li
p ges for each candidate's use in completing the examination.unopened acka es

y n. ned paper in

he examiner shall distribute these pads to the candidates. All reference
material needed to complete the examination shall be furnished b th

ates can br>ng pens, pencils,. calculators, or slide rules
s e y e

shall be allowed.
nto the examination room, and no other equipment or reference mat i 1 =er a

6. Only black ink or dark pencils should be used for writing answer's t
questions.

0

Examiner Standards
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ES-201-1
Enclosure 2

NRC RULES AND GUIDELINES FOR LICENSE EXAMINATIONS

During the administration of this examination the following rules apply:

Cheating on the examination means an automatic denial of your application
and could result in more severe penalties.

2.

3.

4.

5.

6.

7.

Restroom trips are to be limited and only one candidate=at a time may
leave. You must avoid all contacts with anyone outside the examination
room to avoid even the appearance or possibility of cheating.

Use black ink or dark pencil ~onl to facilitate legible reproductions.

Print your name in the blank provided on the cover sheet of the examination.

Fill in the date on the cover sheet of the examination (if necessary).

Use only the paper provided for answers.

Print your name in the upper right-hand corner of.the first page of each,
section of the answer sheet.

8.

9.

10.

11.

13.

14.

Consecutively number each answer sheet, write "End of Category " as
appropriate, start each category on a new page, write ~onl one side of
the paper, and write "Last Page" on the Tast answer sheet.

Number each answer as to category and number, for example, 1.4, 6.3.

Skip at least three lines between each answer.

Separate answer sheets from pad and place finished answer sheets face
down on your desk or table.

Use abbreviations only if they are commonly used in facility literature.
The point value for each question is indicated in parentheses after the
question and can be used as a guide for the depth of answer required.

Show all calculations, methods, or assumptions used to obtain an answer
to mathematical problems whether indicated in the question or not.

Partial credit may be given. Therefore, ANSWER ALL PARTS OF THE QUESTION
AND DO NOT LEAVE ANY ANSWER BLANK.

16.

17.

If parts of the examination are not clear as to intent, ask questions of
the examiner only.

You must sign the statement on the cover sheet that indicates that the
work is your own and you have not received or been given assistance in
completing the examination. This must be done after the examination has
been completed.

Examiner Standards



ES-201-1
Enclosure 2

18. 'hen

b.

C.

d.

you complete your examination, you shall:

Assemble your examination as follows:

(1) Exam questions on top.

'(2) Exam aids - figures, tables, etc.

(3) Answer pages including figures which are a part of the answer.

Turn in your copy of the examination and all pages used to answer
the examination questions.

Turn in all scrap paper and the balance of the paper that you did
not use for answering the questions.

Leave the examination area, as defined by the examiner. If after
leaving, you are found in this area while the examination is still
in progress, your license may be denied or revoked.

Examiner Standards



ES" 201-1
Enclosure 3

ATTACHMENT 1 (Continued)

~ Enclosure 3

Requirements for Facility Review of Written Examination
/

There shall be no review of the written examination by the facility staff
before or during the administration of the examination. Following the
administration of the written examination, the facility staff shall be
provided a marked-up copy of the examination and the answer key.

2. The facility will have five (5) working days from the day of the written
examination is given to provide formal comment submittal. The submittal
will be made to the responsible Regional Office by the highest level of
corporate management for plant operations, e.g., Vice President for Nuclear
Operations. A copy of the submittal will.beforwarded to the chief examiner,
as appropriate. Comments not submitted within five (5) working days will
be considered for inclusion in the gra4ing process on a case by case basis
by the Regional Office section leader.: Should the coaeent submittal dead-
line not be met, a long delay for finalization of .the examination results
may occur.

3. The following format should be adhered to for submittal of specific
comments:

a. Listing of NRC guestion, answer and reference.

b. Facility comment 5 Evaluation
c. Supporting documentation

NOTES: 1. No change to the examination will be made without submittal
of complete, current, and approved reference material.

2. Comments made without a concise facility recommendation
will not be addressed.

Examiner Standards



EQUATION SHEET

v = s/t
s = vot+- at1

2

a = (vf- vo)/t

F= ma

W=mg
E = mc~

KE = —mv vf = vo + at

~ =e/tPE =, mgh

W = vE P

6, E = 9316 m

Q = mCpET Q = rn ZQx
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SUR = 26.06/7

T = 1.44 DT

SUR = 26

~ = (~ IP) + [(0 P) IMP]
~=</(~-0) .

~ = (0-u)IM~

p = fF/v ~] + [P/(1+A~gT)]
P = Z4V/(3 x 10ro)

Z=Ncr

A~ = 0.1 seconds,~

Ig dg. -—Iz dg

Ig d~ —Ig cg

R/hr = (0.5 CE)/d~ (meters)

R/hr = 6 CE/cP (feet)

New Vfork aue
Cycle effiuency = ~ ~)
A

A = ln 2/ty ——0.693/ty

t) (eK) = ~~„
I e~ZÃ

I = Io e""~

I=I.aO ~
TVL= 1.3/p

vG T~) . IVI,= 0.693/p

SCR = S/(1- ~)
CR =S/(1-~)
CRg (1 - Q) x = CRg (1 - +)g
M = 1/(1-~) = CR,/CR,
M =(1-~). /(1-~),
SDM = (1-~)/~
8' 1 x 10s seconds

WATER
PARAMETERS

1 gal = 8.345 ibm
1 gal = 3.78 liters
1 fts = 7.48 gal
Density = 62.4 ibm/fts
Density = 1 gm/cms
Heat of Vaporization = 970 Btu/ibm
Heat of fusion = 144 Btu/ibm
1 Atm = 14.7 psi = 29.9 in. Hg.
1 ft. HqO = 0.4335 lbf/in~

MISCELLANEOUS
CONVERSIONS

1 Curie = 3.7x10~0 dps
1 kg = 2.21 ibm
1 hp = 2.54xlOs Btu/hr
1 MW = 3.41xlOs Btu/hr
1 Btu.= V78 ft-lbf
1 inch = 2.54 an
'F = (9/5'C ) + 32
C = 5/9 ('F» 32)



SECTION 5

Theory of Nuclear Power Plant Operations,
Fluids, and Thermodynamics

iESTION
1 (0.75)

TIPLE CHOICE (Select the correct answer.)

buildup and concentration of poisons in the core is dependent
the reactor s po~er level and power history.
ch of the following statements is correct concerning the con-
tration of Xenon?

Following a reactor scram from 100K reactor power, a xenon
free condition will be reached in 20-25 hours,

Following a startup to 100K reactor power, xenon concentra-
tion will reach an eguilibrium value in approximately 4-7
hours.

Following a reactor scram from 100K reactor power, peak
xenon conditions will be reached in 8-12 hours.

Following a power decrease from 100K reactor power to 50K
reactor power, xenon concentration will initially decrease
and then increase to a new higher steady state value.

SWER
1 (0 '5)

TERENCE
-2 Reactor Theory Text page VI-5
-2 Learning Objectives, page 6
292006K105, Importance Rating 2.9
292006K106, Importance Rating 2,7
202006K107, Importance Rating 3.2



ESTION
2 (0.75)

TIPLE CHOICE (Select the correct answer.),

reactor is'ubcritical.
ch of the following statements correctly describes the effects
subcritical multiplication?

As keff approaches 1.0, a smaller change in neutron level
occurs for a given change in keff.
As keff approaches 1.0, a longer period of time is required
to reach equilibrium neutron level for a given change in
keff.
Neutron level will not reach an equilibrium'.level above the
source strength with keff <1.0

Subcritical multiplication is the process of using delayed
neutrons to increase the neutron count rate when keff <1.0

SHER
2 (0.75)

FERENCE
-2 Reactor Theory Text page II-39 to II-40
-2 Learning Objectives, Reactor Theory page 3, 6.
292003K101, Importance Factor 3.0



JESTION
)3 (0.75)

STIFLE CHOICE (Select the correct answer.)

itrol rods, burnable poisons, and fission product poisons all
.'ect the reactivity in the core.

.ch of the following defines reactivityV

Keff=1

The fractional change in neutron population from one gener-
ation to the next.

Ratio of neutrons produced from fission to those lost due to
leakage and resonance absorption. l

Delta k/k/de'gree F.

'SHER
3 (0.75)

FERENCE
-2 Reactor Theory, II-36
-2 Learning Objectives, Reactor Theory, page 4.

292002K111, Importance Rating 3.3

3



>ESTION
~4 (0.75)

TIPLE CHOICE (Select 'the correct answer.)

reactor has been operating at 100% power for an extended
iod of time and has just experienced a SCRAM.

t is the approximate value of decay heat 10 seconds after the
am?

0%-3%

6%-8%

12%-14%

18% 20%

SHER
4 (0.75)

FERENCE
-2 Reactor Theory Text
-2 Learning Objectives, Reactor Theory, page 1.

292008K130, Importance Rating 3.5



'ESTION
5 (1.5)

ing a reactor startup, the reactor is critical at 3000 counts
second. A control rod is notched out resulting in a doubling

e of 85. seconds. The reactor enters the heating range at
,000 counts per second. Considering these three (3)
ditions:
W ALL WORK

What is the reactor period? (in seconds) (0.75)
(0.5 for application, 0.25 for value)

How much time was required to reach the heating range?
(0.5 for application, 0.25 for value) '0.75)

SWER
5 (1.5)

Application:
T = 1.44 X DT
T = 1.44 X 85

Value:
T = 122.4 (+/- ~)

r g
Application:
P = Po exp t/T
880,000 = 3,000 exp t/122.4

(0.25)
(0,25).

(0.25)

(0,25)
(0.25)

Value:t = 695.39 seconds (+/- 5 secs) (0.25)

NOTE
value of reactor period is acceptable in part "b" if it is

lied correctly and is consistent with the final numerical
le.
FERENCE
eral Electric Academic Series, Reactor Theory, page 3-18 to 3-

-2 Learning Objective, Reactor Theory, page 3.
"ulation Sheet
292003K109, Importance Rating 2.6



'ESTION
6 (0.75)

TIPLE CHOICE (Select the correct answer..)

n individual fuel pins are assembled, there is a gap between
pellet and the cladding.

t is the purpose of the gap?

Decrease fuel pellet slump.

Allow for fission product gas back pressure buildup.
Increase heat transfer from the fuel pellet to the clad.

Accommodate the differential .radial expansion between the
fuel pellet and the clad.

SHER
6 (0 '5)

FERENCE
2 Systems Training Handbook, Volume 2 Chapter 2, page 13
-2 Systems Learning Objectives, Fuel, 11.

293009K133, Importance Rating 2.8



IESTION
>7 (0.75)

iTIPLE CHOICE. (Select the correct answer.)

: Nuclear Boiler Instrumentation (NBI) narrow range and wide
.ge reactor water -level instruments have a condensing chamber
p the reference leg.

.t is the purpose of the condensing chamber?

To prevent reference leg flashing during rapid depressuriza-
tion of the reactor vessel.

To alleviate the need for density compensation by keeping
the reference leg temperature close to the .temperature of
the variable leg.

To keep the reference leg filled by condensing steam.

To provide 'ressure compensation for the reactor pressure
exerted on the variable leg.

SWER
7 (0.75)

ference
eral Electric Academic Series on
e 2-30
-2 Learning Objectives,, NBI, 6.

293001K103, Im'portance Rating 2.7

Instruments and Controls,



lESTION
)8 (0.75)

iTIPLE CHOICE (Select the correct answer.)

adiation of the Reactor Pressure Vessel (RPV) with fast
'.trons changes the mechanical properties of the vessel material
:tal) .

.ch ONE (1) of the following statements correctly describes the
'ect of fast neutrons on the vessel?

Increase the Ductility.
Decreases the stress which must be applied to the RPV to
cause plastic deformation.

1

Increases probability of brittle fracture.

Decreases crack growth rate.

SWER
8 (0.75),

FERENCE
eral Electric BHR Academic Series on Material Science (NOV 84)
e 6-16.
-2 Learning Objectives, (not covered)

293010K105, Importance Rating 2.8



'ESTION
9 (0.75)

TIPLE CHOICE (Select the correct answer.)

fission process produces PROMPT and DELAYED neutrons.

ch of the following defines a PROMPT neutron?

A high energy neutron emitted from a neutron precursor in
less than 10"14 seconds after the fission process.

A neutron with an energy level of greater than 0.1 Mev
emitted in less than 10"-04 seconds following a nuclear
fission.
A neutron emitted as a result of a gamma-neutron or an
alpha-neutron reaction.

A neutron emitted in less than 10"-14 seconds following a
nuclear fission.

SWER
9 (0.75)

FERENCE
-2 Reactor Theory, page II-2
-2 Learning Objectives, Reactor Theory, page 1.

292001K102, Importance Rating 3.1



lESTION
.0 (0.75)

iTIPLE CHOICE (Select the correct answer.)

ictivity coefficients measure (quantify) the strength of theictivity feedback associated with the moderator temperature,
~1 temperature (doppler), or core void fraction.
.ch of the following best represents the magnitude of the value

the void coefficient at BOL (beginning of life)?

'SWER
0 (0.75)

1 x 10"-03

-1 x 10"-05

-1 x 10"-03

-1 x 10"+03

r

FERENCE
eral Electric Academic Series, Reactor Theory page IV-18 & IV-
-2 Learning Objectives, (not covered)

292004K114, Importance Rating 3,3

10



1ESTION
1 (1.75)

reactor power is on IRM range 7 and the reactor is above the
.nt of Adding Heat (POAH). Figure 5.1 shows the Individual Rod
th (IRH) curves for a peripheral control rod and a center eon-

' rod. l/
Which rod has, a higher differential rod worth? (0.75)

Shat is the shape of the differential rod worth curve for
the center control rod7 (Sketch curve) (1.0)

SHER
1 (1.75)

center control rod (0.75)

$m +wee,HQo sHEGw
(1. 0)

ERENCE
-2 Reactor Theory Text page V-5
-2 Learning Objective, Reactor Theory, page 5.

292005K107, Importance Rating 2.6

11



delta k/k

inch of rod movement
PERIPHERAL CONTROL ROD

delta k/k

inch of rod movement
CENTRAL CONTROL ROD

FIGURE 5.X INTEGRAL ROD WORTH
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ESTION
2 (0.75)

TIPLE CHOICE (Select the correct answer.)

Feedwater Level Control System (FHLC) uses narrow range'reac-
water level instruments as an input for its control circuit.
reference leg on the "A" narrow range level detector, which

providing the control signal to the FHLC, ruptures.

ch of the following correctly describes the response of the
ctor plant7

Feedwater flow rate decreases.

Feedwater flow rate increases.

Actual reactor water level increases.

Indicated level, for the sensor with the failed reference
leg decreases.

SHER
2 (0,75)

FERENCE
-2 Systems, Feedwater Level Control
-2 Learning Objectives, FHLC System, 11A.

293001K103, Importance Rating 2.7

12



ESTION
3 (0.75)

TIPLE CHOICE (Select the correct answer)

plant has just experienced a loss of normal power with a LOCA
nal present. The diesel generators are loaded onto their
pective busses and load sequencing has finished. The operator
es the voltage regulator switch on DG 02 to the "raise"
ition.
ch of the following describes the effect on the electric
nt?

Generator load decreases

Bus voltage increases

Bus KVAR increase

Generator speed increases

SHER
3 (0.75)

FERENCE
-2 Systems, Diesel Generator, page 43.
-2 Learning Objectives, Diesel Generators, 19b.
264000A401, Importance Rating 3.7

13



EGESTION
,4 (0.75)

iTIPLE 'CHOICE (Select the correct answer)

reactor recirculation pump is limited to two starts in succes-
n when the motor windings are initially at ambient temperature
prevent damaging the pump motor.

ch of the following describes the cause of the motor damage?

Counter emf exerts excessive torque on the pump shaft.

Excessive stator current causes the rotor to accelerate to
rated speed too quickly.

Excessive armature current may
windings.

cause overheating of the

Heating of motor windings prevents counter emf from building
up.

SHER
4 (0.75)

FERENCE
BHR Academic Series, Electrical Science, page 6-39.
-2 Learning Objective, (not'covered)

291005K106, Importance Rating 3.1

14



EGESTION
5 (0.75),

TIPLE CHOICE (Select the correct answer)

plant is at 90K power with all systems operating normally.
load dispatcher requests that WNP-2 assume additional reac-

e load. The Shift Supervisor directs the that the main gener-
r be adjusted to assume more reactive. load.

ch of the following describes how this is accomplished?

Increase generator speed.

Decrease generator

Decrease generator

voltage regulator setpoint.

speed.

Increase generator voltage regulator setpoint.
SWER
5 (0.75)

FERENCE
-2 Systems, Main Generator pages 14-18.
BWR Academic Series, 'Electrical Science 7-55.
-2 Learning Objectives, Main Generator, 9.

291005K108, Importance Rating 2.6
291005K109, Importance Rating 2.6

15



ESTION
6 (1.25)

TIPLE CHOICE (Select the- correct answer)

reactor startup is in progress. The reactor-is critical and
ow the Point of Adding Heat (POAH), . reactor period isinity, and IRM s are on range 1. At time t=0, a control rod
withdrawn and at time t=i, control rod motion is stopped.—
ure 5.2 shows a plot of Keff during the control rod
hdrawal.

t is the shape of the reactor period response curve from time0- to time t= 1+? (Draw response on figure 5.2, shape only)
(1.25)

SHER
6 (1.25)

attached sheet

FERENCE
-2 Reactor Theory, III-8.
-2 Learning Objectives (not covered)
292008K112, Importance Rating 3.7
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EGESTION
,.7 (0.75)

: attached figure 5.3 illustrates the pump characteristic curve
one (1) of two (2) identical, single speed centrifugal pumps

.ch are to operated in parallel. The operator starts both
Ips ~

.t does the combined pump characteristic curve look like?
aw) (0.25 for pressure head, 0.25 for shape, 0.25 for flow)

(0.75)

SHER
7 (0.75) g TJ'Q cA'Qg pr g MA/. J g /gf p

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 7-116 to 7-

-2 Learning Objectives, Fluid Statics, Dynamics and Delivery
291004K113, Importance Rating 2.7
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JESTION
.8 (0.75)

.TIPLE CHOICE (Select the correct answer.)

~ narrow range level instruments measure reactor water level
;side the steam dryer skirt by measuring the differential pres-
e generated between a reference leg and a variable leg.

.ch of the following correctly determines the maximum level
it can be indicated by a reactor water level instrument7

The elevation of the reference leg condensing pot.
The level at which the reference leg penetrates the reactor
vessel.

The level at which the variable leg penetrates the reactor
vessel.

The elevation of the differential pressure cell .in relation
to the auxiliary condensing chamber.

SHER
8 (0.75)

FERENCE
eral Electric Academic Series on Instruments and Controls,
e 2-30.
-2 Learning Objectives, NBI, 6.

293001K103, Importance Rating 2.7
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IESTION
.9 (0.75)

STIFLE CHOICE (Select the correct answer.)

.condensible gases affect the operation of the steam cycle and

.denser. Steam'et air ejectors (SJAE S) on the WNP-2 main

.denser help remove Noncondensible gases.

ch of the following describes the effect of Noncondensible
es on the plantV

Condenser pressure decreases (vacuum increases)

Circulating water outlet temperature decreases.

Steam cycle efficiency decreases.

Condensate depression increases.

SHER
9 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow
-2 Learning Objectives, (not c'overed)

293007K107, Importance Rating 2.9
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EGESTION

0 (1. 0)

attached figure 5.4 shows'a basic closed fluid system with
pump characteristic curve. . The two pumps are IDENTICAL,

iable speed, radial centrifugal pumps. An opertor closes down
throttle valve V-10, but does not shut the valve completely.

would this effect the system operating curve? (Draw shape on
Figure 5.4) (1.0)

SHER
0 (1.0)

attached curve.

(1.0)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 7-110 to 7-

-2 Learning Objectives, Fluids, Dynamics and Delivery, page 7.
291004K105, Importance Rating 2.9
291001K103, Importance Rating 2.8

20
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IE ON
!1 (0. )

iTIPLE CHOI (Select the'correct answer.)

ire are severa echanisms by which heat is transfered between
~ fuel and reactor coolant. Of particular interest is the
:hanism which takes ce during film boiling.

.ch of the following ch ces represents the film boiling heat

.nsfer mechanism?

Convection

Radiation

Conduction

Forced recircu1ation flow.
g g"8 c.P ~-4

SHER
1 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 9-12.
-2 Learning Objectives, Heat Transfer and Heat Exchangers,

293008K101, Importance Rating 2.8

21
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ESTION
2 (0.75)

TIPLE CHOICE (Select the correct answer.)

objective for establishing thermal limits for normal opera-
n and transient events is to maintain the integrity of the
1 cladding. One of the thermal limits is the LHGR (Linear
t Generation Rate).

ch of the following statements correctly describes the limit-
condition for the LHGR thermal limit7

Clad temperature of 2200 degrees F.

1X plastic strain on the clad.

Onset of transition boiling (OTB) around the cladding.

Major fuel cracking due "to high stress.

SHER
2 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 9-75
-2 Learning Objectives, Thermal Limits, 4.

293009K107, Importance Rating 3.6

22



EGESTION

'3 (0.75)

TIFLE CHOICE (Select the correct answer.)
~ objectiv'e for establishing thermal limits for normal opera-
n and transienP events is to maintain the integrity of thel cladding.

ch of the following terms correctly describes critical power'P

The power at which nucleate boiling occurs somewhere in the
core'.

The power at which onset of transition boiling occurs some-
where in the core.

The power at which film boiling occurs somewhere in the
core.

The power at which bulk boiling occurs somewhere in the
core.

SHER
3 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Plow, page 9-85
-2 Learning Objectives, Thermal Limits, Q.

293009K117, Importance Rating 3.7

23



JESTION
!4 (0.75)

iTIPLE CHOICE (Select the correct answer.)

xaam jet air ejectors (SJAE) are used to help maintain a vacuum
l remove noncondensible gases from the main condenser:

.ch one of the following statements correctly describes the
iration of a SJAE? (Refer to the attached diagram 5.5 of a
~am jet air ejector.)

The steam jet entering the suction chamber mechanically
entrains the noncondensible condenser gases.

The highest velocity of the steam and air mixture occurs at
the throat of the air ejector.

The highest velocity of the steam flow entering the suction
chamber is independent of the pressure (vacuum) in the main
condenser.

The highest steam pressure occurs at the throat of the steam
jet during normal operation.

SWER
4 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 5-63
-2 Learning Objectives, (not covered)

293004K104, Importance Rating 2.6
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ESTION
5 (0.75)

TIPLE CHOICE (Select the correct answer.)

-2 uses 20 jet pumps in its reactor recirculation system.
fer to attached figure 5.6 for a diagram of a jet pump.)

ch of the following correctly describes'an operational charac-
istic of a )et pump?

The diffuser portion of the jet pump decreases the velocity
of the flow leaving the throat (mixing section) of the )et
pump.

The suction flow rate through the ]et pump. must be greater
than the driving flowrate.

The highest pressure experienced in the jet pump is at the
exit of the jet pump driving nozzle.

The pressure at the exit of the jet pump diffuser is equal
to th'e pressure at the entrance to the driving nozzle ~-

SHER
5 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 9-38
-2 Learning Objectives, (not covered)
293004K105, Importance Rating 2.7

25



DRIVING FLOW

DRIVING NOZZLE

TNROAT
OR MIXING
SECTION

DIFFUSER

Jet Pump Operating PrInciples

FIGURE 5 6





JESTION
!6 (0.75)

iTIPLE CHOICE (Select the correct answer.)

idwater heater 06 improves the steam plants thermal perfor-
ice by preheating the feedwater just prior to injecting it into
~ reactor vessel. The extraction steam to feedwater heater 06
. been isolated.

.ch of the following correctly describes the impact of this
- lation on the reactor plant.

The turbine generator MWe output decreases.

The core inlet subcooling decreases.

Turbine generator MWe output increases.

The turbine generator MWe output remains the same.

SWER
6 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 6-49 to 6-55
-2 Learning Objectives, Thermodynamic Cycles and Cycle
lysis, 6.

203005K105, Importance Rating 2.8
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'ESTION
7 (0.75)

TIPLE CHOICE (Select the correct answer.)

ficient NPSH is reauired to prevent cavitation of the reactor
irculation pumps.

ch of the following would increase the AVAILABLENPSH?

Recirculation water level decreases.

Recirculation pump speed decreases.

Reactor pressure, decreases.

Feedwater inlet temperature decreases.

SWER
7 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 7-91 to 7-92.
-2 Learning Objectives, Fluid Statics, Dynamics, and Delivery,
e 7.

293006K110, Importance Rating 2.8

27



JESTION
l8 (0.75)

iTIPLE CHOICE (Select the correct answer.)

reason for establishing thermal limits is to prevent the On-
. of Transition Boiling in the core.

ch of the following correctly describes Onset of Transition
ling?

The area on a heat transfer curve where the most energy is
added to the coolant.
The clad is alternately blanketed with steam and rewetted
with subcooled coolant.

The area where the heat transfer coefficient of convection
increases.

The condition 'here the fuel cladding becomes entirely

SWER i /y/c'7
8 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page 9-18 to 9-19.
-2 Learning Objectives, Thermal Hydraulic and PCIOMR Limits,

293008K111, 3.2

28



~ESTION
;9 (0.75)

TIPLE CHOICE (Select the correct answer.)

~ reactor building is normally maintained at a negative pres-
.e of .25 inches of water to help minimize the spread of
ioactive contamination.

t is the operating pressure in pounds per square inch?

13.1 psia

.123 psia

.01 psia

14.69 psia
r

SHER
9 (0.75)

FERENCE
eral Electric Heat Transfer and Fluid Flow, page I-19 to I-25.
-2 Learning Objectives, Thermodynamic Units and Properties, 6.
-2 Systems, Secondary Containment, page 3.
culation Sheet

293001K101, Importance Rating 2.3
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'ESTION
0 (0.75)

TIPLE CHOICE (Select the correct answer.)

main condenser operates by condensing steam into a subcooled
uid. The amount of subcooling is known as condensate
ression.

ch of the following correctly describes why condensate depres-
n is necessary in the main condenser?

Increases overall plant efficiency.
Provides a better condenser vacuum.

Allows the use of higher circulating ~ater. temperature.

Provides NPSH to the condensate pumps.

SHER
0 (0.75)

ERENCE
eral Electric Heat Transfer and Fluid Flow, page 4-24.
-2 Learning Objectives, (not covered)

293007k109, Importance Rating 2.7

END OF SECTION 5
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SECTION 6

Plant Systems
Design, Control, and Instrumentation

ESTION
1 (1.75)

control rod drive hydraulic system supplies and controls the pressure
flow to and from the drives through. hydraulic control units (HCU).

What are the 2 (two) power supplies for the scram pilot valves7
(.25 each) (0. 5)

Where is total CRDH flow sensed in the system ? (Drawing not required)
(0.5)

How is drive cooling water header pressure 'kept constant during normal
rod insertion and withdrawal? . (0,75)

SWER
(A

W ~" )p
1 (1.75) ~~pc/ A/8) Z ~ (

RPS bus A (.25) and RPS bus B (0.25). ~ ~ <,~~p.~ ~'~ (0.5)

Upstream of the flow control station and'he scram accumulator
charging line (Between the filter and charging line.) (0 5)

Stabilizing valves shut (to maintain a constant pressure
across the drive/cooling water pressure control valve.) (0.75)

LVERENCE
-2 Systems, CRDH,pp 18-27.
-2 Learning Objectives, 7, 11, 12.
201001K202, Importance Rating 3.7
201001K407, Importance Rating 2.6
201001K005 (Generic), Importance Rating 3,9
201001K007 (Generic), Importance Rating 3.7
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JESTION
)2 (2 '5)

Anticipated Transient Without Scram (ATHS) is in progress. Reactor
~er is stable at 15K, the main turbine is tripped and the safety relief
.ves have opened. The suppression pool temperature is 110 degrees F and
:ing. Standby Liquid Control (SLC) is initiated. The Reactor Hater
ianup System responds in four (4) ways. One of the ways is the inboard
>lation valve shuts.

What are the remaining three (3) responses of the RHCU System? (0,25
each) (0,75)

How is the SLC system designed to ensure that there is zero leakage
into the reactor pressure vessel during normal operation. (0.5)

What should the system flowrate be with both .'SLC pumps running'? (0.5)

Hhat system does SLC inject into, before entering the RPV? (0.5)

'SHERS
2 (2.25)

(0.25 each) (0.75)
Outboard isolation valves shut, ~~~

~~ ~~~~~,.~ rro~
Flow demineralizer goes into hold. v~~~c- g..'.~ „„z ~~ ~~c~>«gz
RWCU pumps trip. Cc of'c2

Explosive "squib" valves are installed.
86 gpm(+/- 8 gpm)

HPCS (header).

(0.5)

(0.5)

(0.5)

FERENCE
-2 PPM 2.4.1, page 6.
-2 Systems, SLC page
-2 PPM 5.1.3 pages 1-3
-2 System Learning Objectives, SLC, 4, 7, 8.

211000K401, Importance Rating 3.2
211000K105, Importance Rating 3.6

. 211000K004 (Generic), Importance Rating 4.1
211000K007 (Generic), Importance Rating 4.0
211000K001 (Generic), Importance Rating 4.2

~
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IESTION
i3 (2.5)
'-2 has a High Pressure Core Spray (HPCS) system which can provide 1650
i. at 1100 psig to the reactor. Prior to automatic initiation, a break
:urs in the HPCS injection piping between the vessel wall and the shroud.
ireak in the HPCS line is detected by a certain type of detector at two
.sor locations.

What are 'the two (2) automatic initiation signals for HPCS? (include
setpoints) (0.25 initiation, 0.25 setpoint) (1.0)

What level does HPCS isolate at? (0.25)

What type. of detector is used by the HPCS line break detection
system? . ~

, (0.25)
What are the two (2) sensor locations? (0;25 each) (0. 5)

Where inside the reactor vessel does the HPCS system spray? (0.5)

SWER
3 (2.5)

(0.25 each for initiation
SIRKKL

Reactor water level low
Drywell pressure

signal and setpoint)
S1DZQIHX.

-50" +/- 2" (or level 2)
1.65 (+/- .1) psig

Level 8 (or +54.5 +/-. 1 in)

A d/p cell
The HPCS injection line (0.25) and above the

Above the core region (inside the shroud).

FERENCE
-2 Systems, HPCS page 6, 8, 9.
-2 Learning Objectives 1, 5 10.
209002K201, Importance Rating 3.8
209002K101, Importance Rating 3.7
209002K007 (Generic), Importance Rating 3.6

(0.25)

(0,25)

core plate region. (0.25)

(0.5)
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lESTION
i4 (2.75)

1 reactor is operating at 40K thermal power when a break occurs between
A main steam line flow restrictor an'd the A inboard Main Steam Line

ilation Valve. The RPV level decreases to level 2 and the Reactor Hater
:anup System (RHCU) isolates. — The MSIV s automatically shut on high
:am flow as measured by the main steam line flow restrictors. The main
:am line flow restrictors also provide input signals to the main steam
.e drain valves.

What are five (5) of the .six (6) remaining MSIV automatic
signals? (0.25 each)

What are four (4) additional functions, of the main steam
restrictors? (0.25 each)

What is the set point for high steam flow,MSIV closure?

Hhat is the Level 2 setpoint?

isolation
(1.25)

line flow
(1.0)

(0.25)

(0.25)

SHER
4 (2,75)

(0.25 each)
Reactor water low level (level 2)
Main steam line radiation (3X normal)
Main steam line low pressure
Main steam line tunnel high temperature
Ventilation system high differential temperature
Main condenser low vacuum (7" Hg.)

(1.25)

(0.25 each)
Limit steam flow during line ruptures
Limit differential pressure across the steam dryers,
(separators and other internal structures)
Provides a mechanism for steam flow indication.
Provides an input to feedwater control system.

14OX of rated floe. ass's-. s 4 «.~psst'~g
-50 inches (+/- 1")

'ERENCE
-2 Systems, Nuclear Steam Supply Shutoff Systems, pages 9-12
-2 Systems, RHR System, 6, 12.
-2 Learning Objectives, Reactor Water Cleanup, 4.
-2 Learning Objectives, NSSS, 8.

223002K101, Importance Rating 3 '
223002K102, Importance Rating 3.5
223002K108, Importance Rating 3.5
223002K112, Importance Rating 3.3

(1.0)

(0.25)

(0.25)



EGESTION
i5 (3.0)

(0. 5)

How does the ADS system sense/detect that a low pressure ECCS pump is
running'? (0,5)

AVOCA has occurred resulting in a reactor scram. Reactor water level is
LEVEL 1 and is decreasing,. All ECCS injection systems are running and
105 second ADS timer has started.

How many Safety Relief Valves are designated as ADS valves?

what is the purpose of the 105 second timer7

What are the two (2) actions you must perform to manually
initiate ADS? (Both required for full credit)

'SHER
5 (3.0)

Seven

Low Pressure ECCS pump discharge pressure.

Allows time for HPCS (and RCIC) to restore level

Arm both switches and depress both maual initiation
pushbuttons.

FERENCE
-2 Systems, ADS, pages 6,7, 14, 22.
-2 Learning Objectives, 4, 6, 7.

218000K401, Importance Rating 3.9
218000K402, Importance Rating 4.0
218000K501, Importance Rating 3.8

(1 ~ 0)

(1.0).

(0.5)

(0.5)

(1 ')
(1.0)
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ESTION
6 (3.0)

oss of Offsite Power has occured during a major thunderstorm. Diesel
erators 01, 02, and 03 have auto started due to an undervoltage
dition. Load shedding has taken place and load sequencing has started.
7, SM-75, SL-71, and MC-7B have been reenergized. The plant service
er pump is in auto start and picks up as does RCC-P-lA.

What two (2) additional conditions will cause diesel generator 01 to
auto start'? (0.5 each) (1. 0)

What are the remaining four (4) loads which will have power
automatically restored from DG 01? (0.5 each)

SWER
6 (3.0)

High drywell pressure (1.65 psig)
RPV level low (level 1)( ~~ y

+/ l.~
(0.5 each)
MC-7A
MC-7F
Standby Service Water Pump 1A (start sequence)
SL-73

(2 ')

(0 ~ 5)
(0.5)

(2 ')

FERENCE
-2 Systems, Diesel Generators, pages 37, 86.
-2 Learning Objectives, 3, 15, 18.
264000K401, Importance Rating 3.7
264000K405, Importance Rating 3.5
264000K408, Importance Rating 3.7

c~~C~
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EGESTION
'7 (2.0)

eactor startup is in progress and reactor power is less than 10K. The
~ .trol rod that is being withdrawn suffers a loss of position indication

.iled reed switch)./
How may the affected control rod continue to be withd'rawn without
bypassing it? (1.0)

What are the two (2) operating principles that help to minimize rod
worth below 20K reactor power? (0.5 each) (1.0)

SWER
.7 (2.0)

FERENCE
-2 Systems, Rod Sequence Control System, pages 3-10.
-2 Learning Objectives, RSCS, 3, 6, 7, 8.

201004K404, Importance Rating 3.3
201004K407, Importance Rating 3.7
201004K601, Importance Rating 3.3
201004A201, Importance Rating 3.6

Act g

g gs.Z

/'inc

Depress the "select substitute" pushbutton (.,or input a substitute
posit'ion). (1 ')

(AOPCWPC'ad@'y ~gdG<>+ + + 5 Z -«(» ) (i n)

Rod sequencing (0.5) ''
. ur crgrrr~~ ca i~~»«i.p a~i«ci~b

S'c rc ~g p r, +~ /rt g c s )(.')

g -.vg
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lESTION
i8 (1.75)

(0.25)

: reactor,has just scramed and the operators are following the actions
:cified in PPM 3.3.1, Reactor Scram. Step 21 directs the Scram Discharge
.ume (SDV) high level bypass switch be placed in "BYPASS".- This action
asses the SDV high level scram.

Hhat is the setpoint for the Scram Discharge Volume high level
Scram

Hhat Reactor Safety interlock actuates as a result of this actionV
(0 ')

Hhat is the purpose of the SDV high level scram? (1. 0)

SHER
8 (1.75)

529 6" (+/- 1")

Rod withdrawal block.
(0.25)

(0.5)
To initiate a scram while adequate volume is available to receive
scram discharge water. (1.0)

FERENCE
-2 Systems, CRDH, page 9, 10, 21.
-2 General Operating Procedures, Reactor Scram, 3.3.1
-2 Learning Objectives, CRDH, 10.

295006KA203, Importance Rating 3.8
201001K411, Importance Rating 3.6

+ p 2. 1~+wl +I ~~l Fl~~loMS 6~~5 ~l~ ' '~
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ESTION
9 (0.75)

TIPLE CHOICE (Select the correct answer.)

reactor is operating at 90K power with both reactor recirculation pumps
fast speed. When a turbine load reject occurs, the recirculation pump
p system shifts the reactor recirculation pumps to slow speed.

ch of the following describes the basis for this trip?

Reduces electrical load on the system.

Prevents cavitation of the reactor recirculation pumps.

Minimizes injection of cold feedwater into. the core.

Inserts, negative reactivity into the core.
'WER'

(0.75)

FERENCE
-2 Reactor Recirculation System, page 12-13.
-2 Learning Objectives, Reactor Recirculation, 9.

202001K413, Importance Rating 4.0
202001K004 (Generic), Importance Rating 3.8
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ESTION
0 (0.75)

LE CHOICE (Select the correct answer.)

reacto startup is in progress. The reactor is critical and below the
nt of A ng Heat (POAH). IRM s are on range 3. -24VDC power to IRM "C".
lost *when s breaker from DP-SO-A trips.,
ch of the folio ng describes the response of the plant?

Rod block-

Scram

Half-scram

Load reject
S

SHER
0 (0.75)

yacc ~P gee)
FERENCE
-2 Systems, IRM, page 9.
-2 Systems, DC Power Dist., Figure 3.
-2 Learning Objective, DC Power, 11.
.-2 Learning Objective, IRM, 15.

263000K303, Importance Rating 3.8
215003K401, Importance Rating 3.7

c7 6- 4 ~-+8

~~/-g/g. z

C ~'~g
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ESTION
1 .(0.75)

TIPLE CHOICE (Select the correct answer.)

8 provide rod blocks to aid in preventing the operator from adding ex-
sive reactivity to the core during a startup.

ch ONE (1) of the conditions below will cause all SRM rod blocks to be
assed?

All IRM s on range 3 or above.

SRM s read, greater than 10"5 counts.

All IRM s are on range 8 or above.

SRM s read greater than 2 X 10"5 counts.

SHER
1 (0.75)

FERENCE
-2 Systems, SRM, page 32.
-2 Learning Objective, 10.
215004K401, Importance Rating 3.7

41





,JESTION
.2 (0.75)

STIFLE CHOICE (Select the correct answer.)

~ reactor is operating at 90K reactor power. Due to a mechanical fault,
(1) of the two,(2) operating feed pumps trips. 'eactor water level is

LEVEL 4 and decreasing.

.ch of the following statements describes the response of the recircula-
~n system?

Reactor recirculation pumps trip to slow speed.

FCV s runback to 48K flow position.
FCV s fail "as is".
FCV's open to allow maximum flow.

SHER
2 (0 '5)

FERENCE
-2 Reactor Recirculation System, page 20.
-2 Learning Objectives, Reactor Recirculation, 12.

202001K607, Importance Rating 3.3
202001A306, Importance Rating 3.6
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EGESTION'3

(0 '5)
iTIPLE CHOICE (Select the correct answer.)

i Reactor Core Isolation Cooling (RCIC) system is designed to supply
:eup water to/ the reactor vessel when the reactor is in a hot shutdown
idition.
it is the rated capacity of the RCIC pump?

625 gpm.

1650 gpm.

6350 gpm.

7450 gpm.

'SHER
3 (0.75)

FERENCE
'-2 Systems, RCIC, page 3.
'-2 Learning Objectives, RCIC, 5.

217000K502, Importance Rating 3.1
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ESTION
4 (0.75)

'IPLE CHOICE (Select the correct answer.)

OCA has occurred resulting in the auto initiation of RCIC and HPCS.er initiation, RCIC isolates automatically.
ch ONE (1) of -the following conditions would result in a RCIC isolation?

RCIC turbine overspeed.

Condensate storage tank low level.
Combined RCIC and RHR high steam'low.
Level 5.

SHER
4 (0.75)

FERENCE
-2 Systems, RCIC, page 15.
-2 Learning Objectives, RCIC, 8.
217000K107, Importance Rating 3.2
217000K007; Importance Rating 3.7
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EGESTION
5 (0.75)

STIFLE CHOICE (Select the correct answer.)

mall LOCA has occurred, causing the Emergency Diesel Generators (EDG) to
o start on highzdrywell pressure. EDG 01 trips shortly after startup.

ch of the following would cause 01 EDG to trip?
High )acket water temperature.

Engine overspeed.

Low lube oil temperature;-

Generator overvoltage.

SHER
5 (0.75)

FERENCE
-2 Systems, Diesel Generators, page 37-38.
-2 Learning Objectives, Diesel Generators, 15.

264000K402, Importance Rating 4.2

45



IEST N
6 (0. )

TIPLE CH CE (Select the correct answer.)

narrow ran e level instruments supply a reactor trip signal input at
inches (lev 3).

ch of the folio ing describes the basis for this trip?
Prevents high m sture carryunder.

Guards against exc ssive jet pump driving flow.

Protects against hi moisture carryover.

Shuts down reactor pri r to initiation of,RCIC.

SHER
6 (0.75)

FERENCE
-2 Systems, NBI, page 44.
-2 Learning Objectives, NBI, 20

216000K404, Importance Rating 3 8
216000K408, Importance Rating 3.
216000K101, Importance Rating 4.1 @Pc cy'pc +

p

C C

kg+)ggggggggg)gg)ggggggggggggggggggggggggggggggggggggggggg+444+QW)k)I()k)kgb)444

END OF SECTION 6
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SECTION 7

Procedures- Normal, Abnormal,
Emergency and Radiological Controls.

iESTION
il (3.5)

reactor is operating at 70K power when an inadvertent initiation of the'h Pressure Core Spray (HPCS) system occurs as indicated by increasing
ip discharge pressure, increasing pump flow, and reactor power and pres-
e fluctuations. In accordance with PPM 4.4.4.2, Inadvertent HPCS.rtup, two (2) of the seven (7) immediate operator actions are to notifyControl Room Supervisor, and confirm the injection was inadvertent. At
EL 8, two (2) of the four (4) automatic actions that occur are the HPCS
ection valve will close and the RCIC turbine steam supply valve (RCIC-V-will close (if open).

What are four (4) of the. remaining five (5) steps required as im-
mediate operator actions? (0.5 each) (2.0)
What two (2) criteria must be satisfied prior to placing an ECCS in
the manual. mode'? (0.5 each) (1 ')
What are the other two (2) of four (4) remaining automatic actionsthat occur at LEVEL 8'? (0.25 each) (0.5)

SWER
1 (3.5)

g) g'y p~ g. g WC'C

grew
Check reactor water level pWC.Check drywell pressure yield/ - fJ 1 Cr~drd><4 ~s J <
Shut the HPCS injection valve (HPCS-V-4) K =c >"!« i '..o ~~c
Check HPCS minimum flow opens gal.-crore.-a g Z g p-~r c-9
Stop HPCS pump

Misoperation in the automatic mode confirmed (by two (2) or more
independent indications). (0. 5)
Adequate core cooling confirmed (by two (2) or more independent
indications). (0.5)
Feed pumps trip.
Main turbines trip. (0,25)

(0 '5)
FERENCE
-2 PPM 4.4.4.2.3, Inadvertent HPCS Startup
-2 Systems, NBI, page 56.
-2 Learning Objective, Abnormal Condition Procedure, Volume 4, 1.
206000K001 (Generic), Importance Rating 4.4
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ESTION
2 (2.5)

ATWS is in progress. Plant conditions are:

— Reactor power 60K
— Main Turbine tripped.
— SRV s are open.
— Suppression Pool temperature is 112 degrees and rising.
— Reactor pressure is 1100 psig.

(1) of the Emergency Operating Procedures (EOP) that has been entered
Suppression Pool Temperature Control( SP/T, PPM 5.2.1).

What are the other three (3) EOP s that have been entered?
(0.5 each) . ~ (1.5)

What are the two (2) criteria for initiating Standby Liquid Control?
(0.5 each) (1.0)

SWER
2 (2.5)

RPV level control (RPV/L, PPM 5.1.1) . ,~', ~ ;c.
RPV Pressure control (RPV/P, PPM 5, 1 ~ 2) ~~~~ ~~~ 7 z. g s/c.
Reactor power control (RPV/Q, PPM 5 ~ 1 ~ 3) <~„~ ~my/ /-y~~x )

Situation requires a scram and power is > SX
Suppression Pool temperature > 110 degrees F.

(0.5)
(0.5)
(0 5)

(0 ')
(0.5)

FERENCE
-2 PPM 5.1.1, Reactor Level Control
-2 PPM F 1;2, Reactor Pressure Control
-2 PPM 5.1.3, Reactor Power Control
-2 PPM 5.2.1, Suppression Pool Temperature Control"
-2 Learning Objectives, EOP s, 2.
211000K014 (Generic), Importance Rating 3 '
295037K010 (Generic), Importance Rating 3.8

I

5 c<

Qm lg~
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EGESTION
3 (3.5)

k must be'erformed on a valve that is presently located three (3) feet
m a hot spot (consider a point source). The gamma dose rate at the
ve is 500 mrem/hr. The worker may not receive more than 1.5 rem on this

- A radiation work permit has been issued, Three (3) of the six (6)
ditions which require a radiation work permit are contamination greater
n 1000 dpm/100cm"2 (beta-gamma) or greater than 100 dpm/100cm"2 alpha

when directed by the Health Physics Supervisor.

What is the maximum length of time the worker can spend on this job?
(0.75 for application, 0.25 for value) (1.0)

What is the dose rate five (5) feet from -the hot spot?
(0.75 for application, 0.25 for value) (1.0)

What are the remaining three (3) conditions which require a radiation
work permit? (0.5 each) (1.'5)

SWER
3 (3.5)

Maximum Dose/Dose Rate = Stay Time

1.5 Rem/0.5 rem/hr. = Stay Time

Stay Time = 3 hours

DlR1"2 = D2R2"2

(500 mrem/hr.)(3 feet)"2 = (D2)(5 feet)"2

D2 = 180 mrem/hr.

Direct radiation > 2.5 mrem/hr.
Airborne radiation > 25K of MPC
Significant unplanned changes in radiation conditions.

FERENCE
hcademic Series, Health Physics, page 5-16.

.-2 PPM 1.11.3, Health Physics Program, page 10.

.-2 Learning Objectives, Health Physics Program, 6.
294001K103, Importance Rating 3.8

(0.5)

(0.25)

(0.25)

(0.5)

(0.25)

(0.25)

(0 ')
(0. 5)
(0.5)
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lESTION
i4 (2.0)

:hnical Specifications section 3.4.4 gives. the chemistry limits for all
: modes of reactor operation as follows:

Hsuia
1
2 and'
all others

<= 0.2 ppm
<= 0.1 ppm

0.5 ppm

Why is the chloride limit for condition 4 (cold shutdown) higher
than the chloride limit for condition 1 (power operations)? (1.0)
Why is the chloride limit for condition 2 (startup)
chloride limit for condition 1 (power operations)?

SWER
4 (2.0)

lower than the
(1.0)

Chloride stress corrosion increases as temperature increases. (1.0)
During startup, the condensate returning to the vessel has a
higher oxygen concentration than it does during power

operations'higheroxygen content promotes stress corrosion) (1.0)
FERENCE
-2 Technical Specifications 3.4.4 and bases.
-2 Learning Objectives, Technical Specifications, 3.

259001K010, (Generic), Importance Rating 2.9
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IESTION
i5 (2.5)
: reactor is Shutdown and the operator has just placed Residual Heat
ioval (RHR) loop B into the Shutdown cooling'mode (SDC) in accordance
.h PPM 2.4.2, Residual Heat Removal.

Hhy is it pr ferable to initiate SDC on loop B? (0 5)

Why is the operator CAUTIONED to ensure Condensate/FH, LPCS, HPCS,
or LPCI be available prior to depressurizing below 65 psig? , (1.0)

Hhy is the operator CAUTIONED to avoid flowrates of 500-600 gpm
through the head spray valve? (1 0)

SHER
5 (2.5)

Enables operation of head spray (for pressure control).
RCIC steam supply valve isolates. Wc'uC i~i~s'g
Minimizes vibration of head spray line> v~~v~-s ec <

FERENCE
-2 PPM 2.4.2 , Residual Heat Removal, pages 29-33.
-2 Learning Objectives, Yolume 2 and 3, Plant Procedures, 1, 2.

205000K005 (Generic), Importance Rating 3.9
205000K004 (Generic), Importance Rating 3.7

(0.5)

(1.0)

(1.0)
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ESTION
6 (2.0)

are the Shift Manager when a loss of condenser vacuum occurs. Vacuumidly decreases to "0" inches-Hg. PPM 4.6.'5.1, Loss of condenser vacuum,
ects the operator to verify all automatic actions have occurred. Oneof -the five (5) automatic actions is a reactor scram.

t are the remaining four (4) automatic actions? (include setpoints)
25 for trip, 0.25 for setpoint) (2.0)
SHER
6 (2.0)
25/trip, 0.25/setpoint)
bine Trip
V closure
bine bypass valves shut
dwater turbines (or pumps) trip

3
19 inches Hg.(all setpoints +/- A"')
10 inches Hgg~" ~c~~ ~.)

7 inches Hg.
0 inches Hg.

FERENCE
-2 PPM 4.6.5.1, Loss of Condenser Vacuum, page 2.-2 Learning Objectives, Abnormal Conditions Procedures, 1.

295002K007 (Generic), Importance Rating 3.7
-.'r w~rcwc. pi< c rs'rc ~ < ~~ 3- ~- < Z

2 g~gJ c~g ~g + ps' e; f
+ «~~~ S' r

/pgi —..

c-; ~+
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ESTION
7 (2.25)

reactor is operating at 90K thermal power on the 100K'od line when a
dwater heater, failure causes a moderator temperature decrease. In ac-
dance with procedure PPM 4.2.1.6, Core Moderator Temperature Decrease,

immediate actions are required. Two (2) of these immediate actions'are
Notify the Control Boom Supervisor and Ensure the'utomabic actions have
urred.

Hhat are the two (2) remaining immediate actions? (0.75 each) (1.5)

Hhy must the reactor be scrammed if feedwater temperature decreases
100 degrees F? (0.75)

SHEB
7 (2.25) 'I

'Insert a scram if feedwater temperature 'decreases more than 100 de-
grees F. (0.75)
Reduce power 20K (below the power prior to moderator temperature
decrease). (0.75)

(Power increase due to cold water may cause PCIOMR violations) result-
ing in fuel damage. (0.75)

FERENCE
-2 PPM 4.2.1.6, Core Moderator Temperature Decrease.
-2 Learning Objectives, Abnormal Conditions Procedure, 1.

295014K010 (Generic), Importance Rating 3.9

4~

~ N

S)). ~
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EGESTION

i8 (1. 0)

: reactor is at 100K of rated power when a control room evacuation is an-
:ipated due to a fire in the cable spreading room. The immediate actions
PPM 4.12.1.1, Control Room Evacuation, states that if evacuation is
iinent, only one (1) action must be performed.

Who (title of primary authority), may implement a Control Room
evacuation'P (0.5)

What is the one (1) immediate action required for this
situation'?

SWER
8 (1.0)

(0 5)

Shift Manager

Shut the MSIV e (~ "~ ~ > ~ "~ )
FERENCE
-2 PPM 4.12.1.1, Control Room Evacuation, page 1.
-2 Learning Objectives, Abnormal Conditions Procedures, 1.

295016K010 (Generic), Importance Rating 3.6
Z J r ~ -< >~ia m rr-

(0.5)

(0.5)

/ ~Y)
~~/8/g F
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JESTION
)9 (3.5)

eactor startup is in progress in accordance with PPM 3.1.2, Reactorint Cold Startup.

What is the'eason for starting the mechanical vacuum pump and shut-
ting the vacuum breakers immediately following turbine sealing? (0.5)

C~a-"»<~ rw~ gg g e Z~K'~ df d'u'4~~+3 ~
What are the three (3) conditions that indicate the reactor iscritical? (0.5 each) (1. 5),

Why are vacuum pumps not operated at thermal powers greater than 5X
power? „ (0 ')
Whose permission (by title of principal authority) is required to

- place the mode selector switch'o RUN? (0.5)

Why must both Main Steam Line Low Pressure annunciators be clear prior
to placing the mode switch to RUN? (0.5)

'SWER
9 (3.5)

Minimizes the release of
Increasing neutron level
Constant, steady period.
No rod motion.

+cfog

+cc d~>Tr

airborne contamination. (~~'ai ii ~r r~i>n)(0.5)

Cori ~r ~c-rs«~<+<~ (0. 5)
erF 7 ~ rJiwCr ) (0 5)

(0.5)
Minimizes the potential for a hydrogen'xplosion (due to the
hydrogen in the condenser generated by the radiolytic
decomposition of water in the core). (Also accept minimize the
spread of radioactive gases.) (0.5)
Shift Manager (0.5)
To prevent a reactor scram (due to MSIV closure on low pressure in
RUN). (Accept either reactor scram or MSIV closure.) (0.5)

FERENCE
-2 PPM 3.1.2, Reactor Plant Cold Startup, page 1-17.

.-2 Learning ObSectives, Volume 2 and 3 Plant Procedures, 1, 2.
294001A102, Importance Rating 4.2

/~/g r

«QP/r +c ~r/

c-~ >3
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0
iESTION
.0 (0.75)

TIPLE CHOICE (Select the correct 'answer.)

reactor plant is operating at 90K power when Safety Relief Valve (SRV)
opens. Suppression pool temperature is 90 degrees F and rising. EOP
.1, Suppression Pool Temperature Control, requires that the open SRV be

t is the specific time?

one (1) minute.

two (2) minutes.

five (5) minutes.

ten (10) minutes.

SHER
0 '(0.75)

FERENCE
-2 PPM 5.2.1 page 1.
-2 Learning Objectives, Abnormal Condition Procedures, 1.

295026EK305, Importance Rating 4.1
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STION
1 (0.75)

. TIPL CHOICE (Select the correct answer.)

reacto is. operating at 40K rated thermal power'nd the reactor
rator i prepqring to shift the Reactor Recirculation Flow Control Sys-

from the lux Controller to the Master Controller in accordance with
2.2.1, Rea tor Recirculation System. The procedure requires that power

greater than 5X prior to shifting to the Master Controller but, due to
rator error, the Recirculation Flow Control System is placed on the
ter Controller th reactor power at 40K

t is the response the Reactor Recirculation System?

Flow Control Valves (FCV s) runback to 18K open position.

Flow rapidly increases.

FCV s fail "as is".
Reactor Recirculation pumps rip.

SHER
1 (0.75)

Pgc" Cg) Z

FERENCE
-2 PPM 2.2.1, Reactor Recirculation Syste , page 13.
-2 Systems, Reactor Recirculation Flow Con rol, page 2.
-2 Learning Objectives, Volume 2 and 3 Plan, Procedures, 1.
-2 Learning Ob)ectives, Reactor Recirculatio Flow Control, 8.
202002K005 (Generic), Importance Rating 4.0

7 7 / ~AGE/

W < g PZ.'~,~ r~n sz( ~ f c c 4 Co~~rryg c c.-r r~r
W'P W ~c -~ mn Igyve w A
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«QLIEBT ION
7. 12 (O. 7oi

"lULTIPLE CHGI. E .Select +he correct answe.. )

"PN i i.2.5. I. Personnel E>:posure Lxmx is and Guides. 1 imits the amoun1.
o-.'."ternaloccupai>onal e>posure received by any one inaividual's who! e boov.

>cad and trunk. ariive blood formino organs. gonads. or lens of eyes ln a
,
-estricted area, specifically, when the individuals lifetime dose cannot b
8etermi ned.

4hat is the maximum (whole body. head and t. unk) dose a} lowed 1n one cal en-
dar quartet. for this specific individual>

i.25 rem

7 ~ 5 rem

5 rem

rem

<ANBMEP.
~. i2 (0. 75)

~PEFERENr'c
JNP-2 PP!3 1 i . 2.
JNP 2 Learnt ng
:lA 294001Kiu'~.

5 i F er sonnet Ev oosure Li tax ts and Bux oss a

O jectives. Health Phvszcs Program, 7.
importance Patirg 3.8

page

.5 >..$ j:$')f Y,g g )f $ )},g g gW ~ 0 0 h )(>',W,e 5 $ V f,)kg'i:$ f. 0$ 3i. 4gg$ 4$ a)K&:)lR.Xy.V.Xfg W.gggffgggggf gX.k% >'$ ~

END OF SECTION 7



ESTION
1 (2.5)

SECTION 8

Administrative Procedures, Conditions, and Limitations

are the oncoming Shift Manager and are preparing to relieve the offgo-
shift. Procedure 1.3.6, Shift Turnover, requires the Shift Manager to

iew seven (7) items prior to relieving the shift. One (1) of the items
the Shift Crew composition.

t are five (5) of the remaining six (6) items? (0.5 each)

SWER
1 (2.5)

ve (5) required, 0.5 each)
Liquid Discharge Permits
Shift Managers Log
Night Orders Book
LCO/INOP Equipment Status
Operationally Significant Work in Progress
Active Surveillances

FERENCE:
-2 PPM 1.3.6, Shift Turnover, page 3.
-2 Learning Objectives, (not covered)

2940001A103, Importance Rating 3.7

(2.5)
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8
'ESTION
2 (0.75) ~

TIPLE CHOICE (Select the correct answer.)

hnical Specification 6.2.2, Unit Staff and PPM 1.3.2, Shift Compliment
Functions, specify the manning of the fire brigade;

ch of the following plant personnel may serve on the fire brigade?

Shift Technical Advisor

Reactor Operator

Equipment Operator

Control Room Supervisor

SWER
2 (0.75)

FERENCE
-2 PPM 1.3.2, Shift Compliment and Functions, page 3 ~

-2 Technical Specifications 6.2.2, Unit Staffs
-2 Learning Objectives, Shift Compliment and Functions, 01.

294000K1'16, Importance Rating 3.8
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JESTION
i3 (0.75)

iTIPLE CHOICE (Select the correct answer.)

accordance with PPM 1.3,4, Operating Data and Logs:
//

.ch logbook is the OFFICIAL plant operating log'?

Shift Managers Log

Control Room Log

Operating Data Log

Computer Log

'SHER
3 (0.75)

FERENCE
-2 PPM 1.3.4, Operating Data and Logs, page 5.
-2 Learning Objectives, Operating, Data and Logs, 02.

294001A106, Importance Rating 3.6
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ESTION
4 (2.5)

are the Shift Manager and are conducting the surveillance procedure to
ermine Shutdown Margin as specified in Technical Specification 3.1.1,
tdown Margin. The Shutdown Margin is calculated for three (3) reasons.

(1) of these reasons is to control within acceptable limits reactivity
Qsients under postulated accident conditions.

What are three (3) conditions assumed to exist for the determination
of Shutdown Margin? (0.5 each) (1.5)

What are the remaining two (2) reasons for ensuring adequate Shutdown
Margin exists'? (0.5 each) (1 0)

BWER
4 (2.5)

(0.5 each)
Cold (68 degrees F)
Xenon free
Most reactive rod fully withdrawn

(1.5)

(0.5 each) (1 ~ 0)
Prevents inadvertent criticality in the shutdown condition,
Ensures the reactor can be made subcritical from all operating
conditions.

TERENCE .

-2 Technical Specifications 3.1.1, Shutdown Margin,
-2 Technical Specifications, Definitions.
-2 Learning Objectives, Technical Specifications, 3, 6.
201004K004 (Generic), Importance Rating 3.7
201003K006 (Generic), Importance Rating 3.7
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JESTION'5 (1.5)

~ reactor has been operating at 90K power for the past 20 days. At 10:00
on September 1, the 250VDC power supply breaker for the RCIC vacuum pump
lIC P-2) and condensate pump (RCIC-P-4) is found to be tripped. The HPCS
item has been de4ermined to be OPERABLE.l
what date and time (maximum) must the reactor be in HOT SHUTDOWN as-
luired by the attached Technical Specifications? (1.5)

ANSWER

i5 (1. 5)

00 PM, September 15. (For analysis of problem.)

:FERENCE
'-2 Technical Specifications 3.7.3
'-2 Technical Specifications 3.0.3
'-2 Learning Objectives, Technical Specifications, 01, 3,
. 217000K003 (Generic), Importance Rating 4.2
. 217000K011 (Generic), Importance Rating 4.3
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3/4. 0 APPLICABILDY
I

LIMITING CONDITION FOR OPERATION

3e0.1 Compliance with the Lim1tfng Conditions for Operation contained fn the
succeeding Specff1catfons fs required during the OPERATIONAL CONQEHONS or other
conditions specified therein; except that upon faf lure to meet the Limiting
Conditions for Operation, the associated ACTIOH requirements shall be met.

3.0.2 Noncompliance with a Specfffcatfan shall exfs when the requirements
oi'he

Lfmftfng Condftion for Operatfon.and associated ACTION requirements are
not met wfthfn the specfffed time fnte&als..If the Lfmftfng Condition for ~

Opera ion is restored prior ta expiration of the speci 5'fed tfme intervals,
completfon of'he Action requfreaents is not requfred.

t

3.0.3 When a Limiting Condftfan for Operation is not met, except as provided
fn the associated ACTION requirements, withfn one hour action shall be initiated
to place the unit fn an OPERATIONAL CONDITION fn which the Specfffcatfon does
not apply by placing its~,nplicable, in:

At least STARTUP the next 6 hours,
2. At least HOT SHUTD in the following 6 hours, and
3. At least COLD SHUTDOW fn the subsequent 24 hours.

Where correctfve.measures are comp pldithat permit operation under the ACTION
requirements, the ACTION may be take&(S~ccordance with the specified time
limits as measured f'ram the time of'a~ to meet the Lfmftfng Condition for
dperat1en. intentions to these recuireeergwre stated in the ind1vidual
Specfffcatfons.

This specfffcatfon fs not applfcable fn OPERA NAI. CONDITION 4 or 5.

3.0.4 Entry into an OPERATIONAl. CONOITIOH or other specified condition shall
not be made unless the conditions for the Limiting Condition for Operation are
met ~ithout reliance on prav1sions cantafned in the ACTION requirements. This
provision shall not prevent passage through or to OPERATIOHAL CONDITIONS as
requ1red to comply with ACTIOH requfreaents. Exceptions to these requirements
are stated fn the individual Specifications.

WASHINGTON sNUCLEAR .UNIT 2 3/4 0 1





PLANT SYSTEMS

" 3/<.7.3 R ACTOR CORE ISOLATION COOLING SYSTEM

LIMITING CONDITION FOR OPERATION

3.7.3 The reactor core isolation cooling (RCIC) system shall be OPERABLE with=
an OPERABLE flow path capable of automatically taking suction from the
suppression pool and transferring the water to the reactor pressure vessel.

APPLICABILITY: OPERATIONAL CONOITIONS 1, 2, and 3 with reactor steam dome
pressure greater than 150 psig.

ACTION:

With the RCIC system inoperable, operation may continue provided the HPCS
system is OPERABLE; restore the RCIC system to .OPERABLE status within 14 days
or be in at least HOT SHUTDOWN. within the next 12 hours and reduce reactor
steam come pressure to less than or equal to 150 psig within the following',24
hours.

SURVEILLANCE REOUIREMENTS

4.7.3

a.

The RCIC system shall be strated OPERABLE:

At least once per 31 days y

1.. Verifying by venting at high point vents that the system
piping from the pump disc arge valve to the system isolation
valve is filled with water.

2. Verifying that each valve (ma power operated, or automatic)
in the flow path that is not lo sealed, or otherwise
secured in position, is in its c rect position.

3. Verifying that the pump flow controller is in the correct
position'.

When tested pursuant to Specification 4.0.5 by verifying that the
RCIC pump develops a flow of greater than or equal to 600 gpm in
the test flow path with a system head corresponding to reactor vessel
operating pressure when steam is being supplied to the turbine at
1000 + 20, 80 psig."

"Tne provxsions of Specification 4.0.4 are not applicable provided the
surveillance is performed ~ithin 12 hours after reactor steam pressure is
adequate to perform the test.

WASHINGTON NUCLEAR - UNIT 2 3/4 7-8



CONTROLLED COPY

PLANT SYSTEHS

k

SURVEILLANCE REOUIREHENTS Continued

C. At least once per 18 months by:

1. Performing a system functional test which includes simulated
automatic actuation and restart and verifying that each
automatic valve in the flow path actuates to its correct
position.. Actual injection of coolant into the reactor vessel
may be excluded.-

2. Verifying that the system will develop a flow of greater than
or equal to 600 gpm in the test flow path when steam is
supplied to the turbine at a pressure of 150 + 15, -0 psig."

3. Verifying that the suction for the RCIC system is automatically
transfer red from the condensate storage tank to the suopression
pool on a condensate storage tank water level- low signal.

"The provisions of Specification 4.0.4 are not applicable p. ovided the
surveillance is performed within 12 hours after reactor steam pressure is
adequate to perform the tests.

WASHINGTON NUCLEAR - UNIT 2 3/4 7-9



ESTION
6 (2.0)

Minimum Critical Power Ratio (MCPR) fuel cladding integrity safetyit is based on the XN-3 correlation which requires 'high power, high flow
9itions. A separate study was conducted to determine the Safety Limit
low reactor prpssure or low core flow conditions.'he dividing condi-

as between the "Thermal Power, Low Pressure or Low Flow" Safety Limit
the MCPR are low pressure and low flow.

What are the setpoints for these dividing conditions?
(values only: psig and X rated core flow) (0.5 each)

What is the "Thermal Power" Safety Limit for low pressure
or'ow flow conditions?

(1.0)

(0 ~ 5)

What scram function protects the core from exceeding the
"Thermal Power, Low Pressure or Low Flow" . Safety Limit
during a "Startup" condition'? (0 ')

3WER
(2.0)

(less than) 785 psig (+/- 1 psig).
(less than) 10% core flow (+/- 1X).

25K reactor power (+/-1X).

APRM 15K scram. (Also accept APRM setdown scram)

(0'. 5)
(0 5)

(0 5)

(0.5)

TERENCE
-2 Technical Specifications 2.1, Bases 2.1 page B-1.
-2 Learning Obgectives, Technical Specifications, 05.
295000G004 (Generic), Importance Rating 4.1
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EGESTION
i7 (0.75)

iTIPLE CHOICE (Select the correct answer.)

t 1.11.3 (Health Physics Program) defines radiation exposure limits for
sonnel working at HNP-2.

.t is the administrative limit for planned exposure 'in a life saving
~ration'?

100 rem

75 rem

18.75 rem

75 mrem

SWER
7 (0.75)

'FERENCE
-2 PPM 1.11.3, Health Physics Program.
-2 Learning Objectives, Health Physics Program, 4.

294001K103, Importance Rating 3.8
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ESTION
8 (0.75)

TIPLE CHOICE (Select the correct answer.)

hnical Specification 6.2.2, Unit Staff, specifies who may assume Control
m Command. Functions during the absence of the Shift Manager.

I
n may an individual with a valid operators license be designated to as-
e Control Room Command Functions7

Operational condition 2.

Operational condition 3.

Operational condition 1.

Operational condition 5.

SHER
8 (0.75)

FERENCE
-2 Technical Specifications 6.2.2, Unit Staff.
-2 Learning Objectives, Technical Specifications, 11.
'94001A103, Importance Rating 3.7
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<ESTION
9 (2.5)

are acting Control Room Supervisor when a reactor scram occurs due to
h reactor pressure. Your Reactor Operator at the reactor control board
'orms you that the Limiting Safety System Setpoint was exceeded for

(2) code safety/relief valves and they did not lift. Upon further
iew it was determined that the Reactor Coolant System (RCS) Pressure
ety limit was briefly exceeded. You know from Technical Specification
.3, Reactor Coolant System Pressure and 6.7.1 , Safety Limit Violationt you must notify the NRC Operations Center.

(0.5)Hhat is the RCS pressure 'safety limit'
Hhat is the basis for this limit? (include area of concern and
pressure of concern) (0.5 each) (1 0)

Hhat is the time limit for notifying the NRC Operations Center?(0.5)

Hhose permission, other than plant management s, is required to
restart the reactor? (0 5)

SHER
9 (2.5)

1325 psig (+/- 10 psig) (0.5)

Ensures reactor pressure at the lowest elevation of the RCS

( at the bottom head region) does not exceed 1375 psig
(+/- 10 psig) (llOX of design pressure).

one (1) hour.

USNRC

(1.0)

(0.5)

(0.5)

FERENCE
-2 Technical Specifications 2.1.3, 6.7.1 and bases.
-2 Learning Objectives, Technical Specifications, 2, 12.

295025K001 (Generic), Importance Rating 3.9
295025K003 (Generic), Importance Rating 4.3
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JESTION
!0 (1.5)

c are the Shift Manager on the mid-watch when a reactor scram occurs as a
cult of the Main Steam Isolation Valves (MSIV) closing on Main Steam line
[h steam flow. The MSIV's shut within the 3-5 seconds as required by
:hnical Specification 3.4.7, Main Steam Line Isolation Valves.

What are the two (2) reasons for the mgg~gm MSIU closure . time
specification? (0.5 for each) (1. 0)

What is the reason for the ~gzn MSIV closure time specification'
(0 5)

1SWER
.0 (1.5)

(0.5 each)
Contain fission products (or limits amount of
"fission products released)
Ensure the core is not uncovered during line breaks
(or limits the loss of coolant during line breaks)

(1. 0)

Prevents pressure surges (in the reactor vessel) (0.5)

FERENCE
'-2 .Technical Specifications 3.4.7 Main Steam Line Isolation Valves, and
es.
-2 Systems, Main Steam, page 17.
-2 Learning Objectives, Technical Specifications, 2.

239001K606, Importance Rating 3.9
239001K006 (Generic), Importance Rating 4.0
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lESTION
1 (3.0)

: are the Shift Manager on the swing shift during the weekend when a mal-
.ction of the EHC pressure controller occurs. This causes ALL of the
ass valves open, resulting in a pressure decrease to 825 psig. Your CRS
;bilizes the plant per the, Emergency Operating Procedures and reports
rent plant conditions are as follows:

— Reactor water level at 10" and recovering slowly.
— A scram
rod 30-23

The A
open, all

has occurred, the APRM s indicate downscale, but control
is at notch 12 and rod 28-38 is at notch 28.

inboard and outboard Main Steam Line Isolation Valves are
other MSIV s are closed.

— Drywell pressure is 0.5 psig and stable.
— Health Physics reports no site boundary
background.

dose radiation above

the WNP-2 Emergency Plan, the Shift Manager must make the initial.
ssification of the Emergency and notify the NRC and the hppropriate
site'gencies,

What are the three (3) major offsite agencies? (0.5 each) (1.5)

What is the minimum Emergency Classification level required to be
declared for this event'? (1,5)

SWER
1 (3.0)

(0.5 each) (1.5)
County (Emergency Dispatch Center or County Emergency Operations
Center(EOC))

Federal (DOE-RL Patrol Operations Center or ECC)

State (Patrol Dispatch or State Emergency Operations Center)

Alert (For analysis of problem) (1.5)

TERENCE
-2 PPM 13.1.1, Classifying the Emergency, pp 2-21 and attachments A & B.
-2 PPM 13 '.1, Notifications, page 3.
-2 Learning Objectives, Emergency Planning, Control Room Operations 3,

294001A116, Importance Rating 4.7
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GUIDANCE FOR CLASSIFYING EMERGENCIES

INTRODUCTION

Emergency glassification is the responsibility of the Plant Emergency Director
eased on the recommendations of Technical and Operations staff. These inputs
may come from the Control Room, Technical Support Center, or Emergency Opera-
:ions Facility. The initial classification will most likely be made by the
Shift .Manager, acting as the Plant Emergency Director, based on plant param-
eters or initial dose assessments.

The situation based and symptomatic initiating conditions (Emergency Action
Levels) for each class of emergency are as Follows: (Refer to Attachment D.
'Bases for the Classification Methodology, " for an explanation of the bases of
.all initiating conditions.)

cAUTIDN: The conditions for event classification presented here are not
I intended to cover all situations. Other events and combinations of situa-
l tions can warrant conservative action and emergency classifications. In

situations not covered by examples, which require judgment in determining
t emergency classifications, the definition and purpose of each classification(
l must be used as the final consideration. Classifications shall be made

utilizing conservative principles. Refer to Attachment D, Part II, for corn-)
piete definitions and purpose of each classification. I

I

A. Unusual Event (See EPIP 13.1.2, 'Plant Emergency Director Duties', for
Actions.)

Declare an Unusual Event if any of the following conditons exist.

1. S tomatic Initiatin Conditions (Unusual Event)

a. Lo Lo reactor vessel water level (-50 inches), except for
momentary transients below the Lo Lo level that are consistent
with the expected plant design.

b. Reactor pressure greater than or equal to 1148 psig.

c ~

d.

e.

Drywell pressure greater than or equal to le68 psig.

Drywell pressure less than or equal to -1.0 psig for a period
greater than or equal to one hour.

Drywell floor plus equipment drain sump flow greater than or
equal to 36,000 gallons in any 24-hour period.

w0 CC Q vN L ee UMs C R

13.1.1
m ist Rt ($<ll

Attachment A
Page 1 of 8
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ClTROLLED COPY

2.

Orywe 1 1 f1 oor dra in sump flow rate greater than or equal
to 5 gpm.

g. Orywell temperature greater than or equal to 135 F for a period
of eight hours or more.

h. Suppression Pool water temperature greater than or equal to
110 F with reactor power;,greater than or equal to one percent.

Unplanned Suppression Pool'evel greater than or equal to
+2 inches above normal or less than or equal to -2 inches below
normal for a period of one hour or more.

Situation Based Tnitiatin Cotfditions (Unusual Event)

a. Plant shutdown under Technical Specification requirements where
the normal 1'evel of plant safety has degraded, or is imninent.

1) Examples include, but are not limited to, the following:

a) A main steam relief valve stuck open.

b) Loss of fire protection systems that threaten the
normal level of plant safety.

c) Release of radioactive mater ial in liquid, gaseous.
or particulate form in excess of Technical
Specification limits.

d) Loss, of containment integrity requiring shutdown by
Technical Specifications.

e) Loss of one critical switchgear buss (excluding
Oivision 3) for more than B hours and not in hot
shutdown condition.

2) Certain shutdowns as a result of exceeding technical
specification limits may not require declaration of an
Unusual Event. This would be the case in situations that
have only long-term safety concerns or that involve
surveillance or operability requirements which result in
no inmediate safety threat. Examples that may not be
classified include, but are not limited to, the following:

a) Reactor coolant water conductivity or pH levels
exceed the specified limits.

Attachment A

Page 2 of 8
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b.

c ~
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b) With only two of the reactor coolant leakage
detection systems operable.

c) Failure of one or more, safety/relief valve acoustic
moni tors.

d) The rendering of equipment inoperable due to secondaryaffects, e.g. lack of seismic qualifications, loss of
support ventilation system, etc.

Natural phenomena and other hazards within or near the Exclu-
sion Area Bo'undary (1:2. miles) that threaten the normal levelof safety of the pla'nt. Examples of such hazards include, butare not limited to, the following:

Floods (River Pumphouse 'bserved, to be in danger ofinundation).

2) Earthquakes (any earthquake detected by the seismicinstrumentation).

3) Tornados (sighted from the exclusion area).

4) Unusual aircraft activity over facility, aircraft crash.or train derailment on site but not affecting safety-related equipment.

E'xplosions within the Protected Area, but not affectingplant operation.
5)

6) Toxic or flaarnable gas releases near or within the Pro-
tected Area.

7) Visible ash fallout from volcanic activity.
8) High winds, sustained above 80 mph.

9) Range fires near the plant which threaten to reduce the
normal level of safety at the plant.

Any condition at or near the plant that warrants increased
awareness on the part of plant personnel. Examples of this
condition include, but are not limited to, the following:

1) Transportation of a contaminated injured individual . from
the plant to an offsite medical facility.

2) Loss of al 1 offsite power.

Attachment A
Page 3 of 8
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C@lTROLLED COPY

3)

a)

Fire within the plant lasting more than 10 minutes.

Reactor scram initiated and one or more rods not inserted
past position 06.

5) A breach of security, such as attempted sabotage.=-

6) An area radiation alarm Hi and an increasing or sustained
high level confirmed by direct measurement, except for
transient conditions consistent with expected plant
operations, e.g. operation of RHR in shutdown cooling or
during RMCU resin transfer.

Alert (See EPIP 13.1.2 'Plant Emergency Director Duties'or Actions-.)

Declare an Alert if any of the following conditions exist.

1. S tomatic Initiatin Conditions (Alert)

a. Po~er range monitoring system detects reactor power at greater
than or equal to five percent, ten or more seconds after a
scram.

b. Reactor water level less than or equal to -129 inches.

c. Hain steam isolation valve closure logic met; but both inboard
and outboard valves on one or more lines fail to close.

d. Containment isolation logic met, but both inboard and outboard
valves on one or more Reactor Coolant Pressure Boundary (RCPB)
lines fail to close.

e. Reactor pressure greater than or equal to 1250 psig.

Exclusion Area Boundary (1.2 miles) dose rates greater than or
equal to 0.5 mR/hr whole body or 2.5 mRem/hr thyroid.

2. Situation Based Initiatin Conditions (Alert)

a. A condition where a safety system instrument has failed to
initiate an automatic protective action such that the Sa'fety
Limits could be exceeded.

b. Natural phenomena and other hazards that represent a substan-
tial degradation in the level of plant safety or warrant the
use of additional personnel for accident assessment and in-
plant response. Examples of such hazards include, but are not
limited to. the following:

tROCCOURC NUMRCR

13.1.1
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Attachment A
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1) Flooding or potential flooding that directly affects plant
safety systems.

2) Sustained wind speeds in excess of 100 mph.

3) Severe electrical storms that cause maj or failure of
safety-related instruments.

4)

5)

A tornado within the protected area boundary compromising
safety-related equipment.

An aircraft crash or train,derailment compromising safety-
related equipment.

6) An explosion causing plant damage that affects the opera-
tion of safety systems.

7) Entry of toxic or flammable gas into plant facilities.
8) Volcanic ash fallout severe enough to warrant plant shut-

down.
\

9) Anticipated Control Room evacuation to Remote Shutdown
Panel.

c ~

10) A fire potentially affecting a safety system.

11) Ongoing security compromise requiring additional support.

12) An earthquake equivalent to an operating basis earthquake.

Situations where a release of radioactive material warrants
offsite response or personnel to perform offsite monitoring,
but does not require any public protective actions.. Examples
include, but are not limited to, the following:

1) Measured or projected„Exclusion Area Boundary (1.2 mlles)
whole body dose rates greater than or equal to 0.5 mR/hr
or 2.5 mRem/hr thyroid.

2) Standby Service Mater System high radiation level 'and
inability to isolate.

C. Site Area Emer enc (See EPIP 13.1.2 'Plant Emergency Director Duties'or
Actions.)

Declare a Site Area Emergency if any of the following conditions exist.

1. 5 tomatic Initiatina Conditions (Site Area Emergency)

I'ROCCOURC NUM4CR

13.1.1
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a. Reactor pressure greater than or equal to 1325 psig.

b., Orywell temperature greater than or equal to 340'F.

c. Primary containment integrity threatened based on exceeding the
following limits from the Emergency Procedures (PPH 5.0 series):

1) Heat Capacity Temperature Limit (HCTL)

2) Suppression Pool Load Limit (SPLL)

3) Heat Capacity Level Limit (HCLL)

4) Primary Containment Pressure L'i'mit (PCPL)

d. Exclusion Area Boundary (1.2 miles) dose rates greater than or
equal to 50 mR/hr whole body or 250 mRem/hr thyroid.

e. Reactor power greater than five percent and Suppression Pool
temperature greater than 110'F and either a safety relief valve
open o drywell pressure greater than 1.68 psig.

2. Situation Based Initiatin Conditions (Site Area Emergency)

a. Conditions where the Safety Limits have been violated.
Examples include, but are not limited to, the following:

1) Significant failed fuel, as verified by reactor coolant
sample analysis and evaluated per PPH 9.3.22, 'Core Oamage
Evaluation.')

Failure of the Emergency Core Cooling systems and other
water sources to adequately keep the core covered above
2/3 core height.

b. Situations where the level of safety has, or could be, degraded
to the point of losing a plant function needed to protect the
public. Examples include, but are not limited to, the
following:

2)

Failure of the Standby Gas Treatment System to function .

when needed to mitigate offsite release.

Failure of fuel cladding (same as item C.2.a.l above).

'IIQCCIIUIICNUMOCR

13.1.1
N&0$~ Rl I'IWOI

3) Failure or potential failure of the primary containment in
such a way that would allow significant leakage.

4) Fire compromising the functions of safety systems needed
for protection of the public.

Attachment A
Page 6 of 8
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C. Any plant condition that threatens the safety of the plant and
warrants the activation of the Technical Support Center, Opera-
tions Support Center, and Emergency Operations Facility for the
purpose of accident assessment, 'in-plant response, and offsite
response or monitoring, public notification and public protec-
tive action implementation near the site. Examples include,
but are not limited to, the following:

Elevated hydrogen levels inside containment, coupled with
oxygen concentrations „sufficient to cause a potentially
harmful pressure spike should the two gases ignite (this
requires engineering'analysis, refer to PPH 9e3.25).

2)

3)

An earthquake greater than the safe shutdown earthquake.

Any natural or man-made event that jeopardites the plant
safety systems to the point of inadequate control of the
plant.

4} Failure of secondary containment isolation when required
to prevent offsite release. I

5) Ha)or damage to spent fuel or fuel pool level below bottom
of fuel transfer. gate and decreasing (when spent fuel is
in the pool).

6) A security compromise seriously affecting the physical
control of the plant.

d. A situation where significant release of radioactive material
has or could take place. Examples include, but are not limited
to. the following:

Heasured or calculated Exclusion Area Boundary (1.2 miles) dose
rate greater than or equal to 50 mR/hr whole body or 250 mRem/hr
to the'thyroid.

O. General Emer enc (See EPIP 13.1.2 'Plant Emergency Oirector Duties'or
Actions.)

Oeclare a General Emergency if any of the following conditions exist;

1. S omatic Initiatin Conditions (General Emergency)

Exclusion Area Boundary Il.g mlles) dose rates greater than or equal
to 1 R/hr whole body or 5 Rem/hr thyroid.

~OCKVURC NUM4CR
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2. Situation Based Initiatino Conditions (General Emergency)

a.

b

c

Loss of, or high potential For loss .of, primary containment
and known core damage. Emergency Operating Procedures
(PPH Volume 5) should be used as guidance in determining these ,
conditions.

Any major internal or external events that could cause a degra-
dation of plant safety such that the release of large amounts
of radioactive material in a short period of time is possible.
Examples include, but are not limited to, the following:

1) Measured or calculated Exclusion Area Boundary (1.2 miles) I
doses greater than or equal t'o one rem whole .body or Five
times this level to the thyroid.

2) External events (e.g. Fires, earthquakes) substantially
beyond design basis.

Any condition that warrants the activation of the Technical
Support Center, the Operations Support Center, and the. Emer-
gency Operations Facility for accident assessment, in-plant
response, and offsite emergency response to aid in the imple-
mentation of plume Emergency Planning Zone public protective
actions. Examples include, but are not limited to, the
following:

4

A security compromise resulting in the total loss of control of
the plant.

NOTE: A su+nary of symptomatic and situation based initiating conditions can
be found in Attachments B and C, respectively.

~ ROCC DURC NVMCCR
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ESTION
2 (1.5)

1.2.2, Plant Procedures Preparation, states that safety related proce-
es are those documents which contxol or affect the control of
uctural, systems, and components which meet three (3) critexia. One (1)
these criteria/is a system which provides the capability to prevent or
igate the consequences of accidents which could result in. excessive of-
te doses. One (1) of the two (2) methods for identifying a safety re-
ed procedure is to have the words "SAFETY RELATED" stamped at the top of
h page.

What is another method for identifying a safety xelated procedure?
(0.5)

What are the remaining two '2) criteria for determining
"SAFETY RELATED" procedures'? (0.5 each) (1.0)

SWER
2 (1.5)

An asterisk (on the procedure number, title block, and the
Procedure Tracking System) (0 5)

Maintain the integrity of the reactor coolant pres'sure boundary {0.5)

Provide the capability to shutdown the reactor {and maintain it
safe condition).

in a
(0.5)

FERENCE
-2 PPM 1.2.2, Plant Procedure Preparation, page 1.
-2 Learning Objectives, Plant. Procedures Preparation 1, 2.
294001A101, Importance Rating 3.4
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)ESTION
3 (2.5)

: reactor plant is operating on the 100K rod line at 85K rated core ther-'
power when Reactor Recirculation pump B trips. After the plant

.bilizes, reactor power indicated by APRM s is 60K and indicated core
w is 43 X 10"6 (40K core flow). The reactor is now operating in the
ass hatched region of Figure 3.3.10-1 and, as required by Technical
cification 3.3.10 (Neutron Flux Monitoring Instrumentation), the Reactor
rator inserts control rods to reduce power/core flow below the cross
ched region. Prior'.to returning the B loop to service, three (3)
teria must be met. One (1) of these criteria requires less than 50 de-
es F difference between the reactor coolant in the loop not in o eration
the operating loop.

o no n opera son

What is the reason for operating outside the. cross hatched -region of
Figure 3.3s10-1? (Attached) (1 ')
What are the two (2) remaining criteria'- for'tarting B recirculation
pump? (0.75 each) (1.5)

SWER
3 (2.5)

prevents neutron flux oscillstions. (+ ~ s . J (1.0

(less than) 145 degrees between the reactor vessel steam space and
the bottom head drain line coolant. (0.75)

Less than or equal to 50K rated flow in operating loop. (0.75)

FERENCE
-2 Technical Specifications 3.3.10, Neutron Flux Monitoring Instrumenta-
n
-2 Tech'nical Specifications 3.4.1.4, Idle Recirculation Loop Startup.
-2 Learning Objectives, Technical Specifications, 3.

202001K005 (Generic), Importance Rating 4.2

E
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JESTION
L4 (0.75)

STIFLE CHOICE (Select the correct answer.)

< are the Shift Manager when an Equipment Operator requests permission to
sporarily lift a danger tag to test the A condensate pump. He assures you
: test will only take "a short time". PPM 1.3.8, Equipment Clearance and
<ging, specifies the time frame for temporarily lifting a tag.

it is the maximum length of time for which you may authorize temporarily
'.ting a tag under these conditions?

14 minutes.

29 minutes.

44 minutes.

59 minutes.

ISHER
4 (0.75),

:FERENCE
'-2 PPM 1.3.8 page 13.
'-2 Learning Objectives, Equipment Clearance and Tagging, 6a.

2940001K102, Importance Rating 4.5
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lESTION
5 (1.0)

. are the Shift Manager and are conducting the surveillance procedure to
ermine Shutdown Margin as specified in Technical Specification 3.1.1,
.tdown Margin. Pn accordance with Technical Specification 3.10.2 (Rod
uence ControltSystem), the Rod Horth Minimizer is OPERABLE and the Rod
uence Control System is BYPASSED.

Hhat accident is the RSCS designed to protect against?

Hhy is the RSCS disabled above 20K reactor power7

(0.5)

(0.5)

SHER
5 (1.0)

Control Rod Drop Accidents (0.5)
No individual rod worth could'be high enough to result in
fuel damage during a rod drop accident, (Also accept Rod Block
Monitor protects above 20K power) (0.5)

FERENCE
-2 Technical Specifications 3.F 1, Shutdown Margin.
-2 Technical Specifications 3.10.2, Rod Sequence Control System.-2 Technical Specifications, Definitions.
-2 Learning Objectives, Technical Specifications, 3, 6.

201004K004 (Generic), Importance Rating 3.7
201003K006 (Generic), Importance Rating. 3 '
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iESTION
6 (0.75)

.TIPLE CHOICE (Select the correct answer.)

eactor shutdown is in progress. It has been decided that the reactorl be scrammed from 20K power in accordance with PPM 3.2.1, Plant.
tdown, Attachment A.

se permission is required to shutdown in this manner'?

Plant Manager

Operations Manager

Shift Manager

Shift Technical Advisor

SHER
6 (0.75)

FERENCE
-2 PPM 3.2.1, Plant Shutdown, page 1.-2 Learning Ob)ectives, (not covered)
294001A102, Importance Rating 4.2

kWW444444444444444444>kggggg+444444gggggggggggggg+44444444444444444444
END OF SECTION 8

END OF EXAM
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